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(57) Abstract: The translation floor reaction horizontal compo- 
nent or translation floor reaction floor surface parallel component 
of a leg type movable robot (1), or the overall barycenter accelera- 
tion horizontal component or overall barycenter acceleration floor 
surface parallel component of the robot (1) (hereinafter referred to 
as friction force component) has its allowable range set and the tem- 
porary motion of the robot (1) is determined in such a manner as 
to satisfy predetermined dynamic equilibrium conditions. When 
the friction force component determined by this temporary motion 
departs from the allowable range, the rate of change of angular mo- 
mentum around the barycenter of the robot (1) is changed from 
the temporary motion to satisfy the dynamic equilibrium conditions 
while limiting the friction force component to the allowable range, 
thereby determining the motion of the target gait Thereby, not only 
the walking but also running of the robot (1) can be properly ef- 
fected, and a slipless gait is produced. 
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S 3 0 4 <D%mm%:'t)*NOT?%>2>i8&\Zte, S3 10tCjSt?c £k±<D 

£kT\z, s 3 o 6 (D$*®mm&&:fcv7)i>-^><Dwm%m 2 1 
&-rm 2 1 <z> s 4 0 0 {c*$v^t> ^s^^a^^-^ (^s*^t^ 

^fljt/l^^.-^) ftrlEgl 1 6 fc^ LfcS 111^ #$&H 

i^ksi k fc&tt&M (&mm) a*2£g>e>ns, ^s^. s 4 0 2 

@@^^&«^^©^lUffi (B#£"J kTr<2fit) leflBH 1 9 <£> S 2 0 0 

msn-So ifwcs, ^^.^MiH0 1 o (dhj^^^^^^^^smib 

25 5£ 0 1 £5$ 0 4 £fc:.kn«, D|>;MOllt^S^ftlt 
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6 5 

wt^A-r^fe©'?**. fit, ^©^^rc^^^fijnii^^m^i" 
(fe^fu, s*inis*w:a©tt£*r*.> 

-a i 5 

mm k fci&tts^&m^im&s 
. + &%] k \z&wz>&&mfo®iM.m&* Ak 

— S 1 6 

#m^n^o m&&mm®i oo^fc^SjRo 4£ 

^s^fiais^©^©^^^ si o©^f^©t^is^2mRt;i 
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* 2 m&.tfmWM& 2m©iHfegi ) S 4 0 7 -V$t$>t£±fcm>b®lW. 
ffifto^nifitt £5£ o 4 \zm.m~tz> _h#:K^C 2 4m©g&Ii:feB 

ftgf^^StS^ (S 4 0 4T^^$n^S«P±#:^^^Sfc«^^CD 
5 S4 14T^$tlfci® (MJk-Ak) <D^m±.W^^M) t. £> 

10 mMknm). mute- Ak)©i^±#:^^ 0£fc«:iWiB#g>2!:s*p 

-h#l£i££>^®4g), MIB^fefeg^J^^^ (MK©l^fifi) co^tU 

te^nx-, ftt>vizmm(k- Ak)<z>m&m^%io &vmm.%:&sz>z>rzib 

^ViT?S4 1 OICI^, mrfBE! 1 4©S 1 0 8 T Sfe 5£ L 3* ^ A* 5> ;* 
1 7 ^^L,^mS^7jc¥^^ffF^ISia[Fxmiii, FxmaxlOIMJ k Ic&tt 
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ft Fx ^[Fxmin, Fxmax]£8 *.f\ ^O, ±#s£SM 

■^ntttlSH 1 2 <D S 0 2 2 b&mR^aEJS^ttjt^ ^ * - 

^S*4*to t) <D^I)S«fS«r25'fbS1i:SMCD3li&Sam«, ^3z£-r££ 5 

< mn^€xv^ o jBn#*&3. l^ot, cnsea 
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s*r, s 5 o o iz&\,*x. wmmrn t s &e>m mm&&<D&#ito& 
mi G\zz\nt><Dmm*mTo mmTm\t, ^m^w-2 2 com© 

Al Tm2 feHfllT?**. Scfc, B$$| Ts2 tt, fif f B &) #3 H# £"] Ts R^l, £ 

^fc, 1 4 cos 1 1 0 \z$>\,*xmfei>rcm 1 8©s^zMPi 

£*l£ <Z)Bf Tm, Ts2, Tm2 iz <D H# £ IB BJ -f § £ , fg 2 i£ 0 # ^ 

50 S¥2 2 <D&W<Dm££ft&&1&TZ>&X J £<Di<LWlzmti Y) % 

^¥2 2 ®**£&ftl,te&&l!*|lf|&l$*!j TmttS CI £j&ta*U&>. 

^(dwl. &&m&¥2 2 (D^&ffcrcttmmisfrvtmizfsLZik'viz. mm 

ZMP*to4ifelt#ft*^Tl/fc»mi*, Ts2 ttSitiJSt 

;5 2©^^ £ £flj$&«<h HiS? 2 2 ©IlCSS^^iitSS 
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mm Tm2 ttsu t&m&v^o 
±ib o z t < mm-r z> m * «^^~r * . 

S 5 0 2 fccfe^TSBftB^J (JE#^$8Pf£fiJ5ffl^-f , 7*-©fflO k *t, 
mm Ts J^£> Tm CDP^fcteRf £!l Ts2 fr<b Tm2 ©IB & 
5 ^^n^o S5O20fJ^gOTEST^5^5H S 5 0 4i:I*, 

5 1 8 

S 5 0 4TH D^7M cotftlElPB^^SI (B#£!J k - 1 (Difr^fW. 

H©3tft*D^y h 1 iC$ii-fe*^fc^IeI (Bf£"Jk) ©IgZMPSI 
10 JSt & fc&l£'#^&_h#:7jC«njS & atmp a*3£g> S> C CO a tmp 

fllfcfcrfflflBBI 1 0 cott^^^E^JKC^^^MIB^ 0 3 ViT*e& 

r;i!IW»^2m©»ltilP3iaE*^8&6nsi:*lC, SifcU&*!]k (^®) 

Ji^K^2 4mC0^]tfi:«^^86 e>ft£ SH&Ptg'] k * T? \Z 

4mo&%tnn&&j!tisb<E>nz>. ^tt> £n£co^a&fcffi£Hiffa:>s;o 

20 3 iZttXTZ ii&\Z. 0 3 CO My, d2 0 by/dt2 & 0 b T t£ 3 5fc & , 

d2Xb/dt2 lZ-Z>\,*Tffi< Z\h\Z&K). ±#:K^7K¥Sn^m d2Xb/dt2 ** 

)i>&m^T, mmzM.p\E\K> (DmKtj^— * > \-<D7k¥f&ft&m\z-?z> 
±#^^^^jpjg^^o ±#ihHe^- H©£JniS«* o i^b 
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5 (DtetCbT, ± & ?K ¥ Jfl S£ & a tmp * ft * x ;W * fli T * » * 
(W^WTiCO 30 d2flby/dt2 *0T?fcV>»*PJi#»»ajD3fiKte«€ 
bT±!3i|p|#}C±^7K¥iOjia[atmp cfc "5 fct* ntf <k V> . 

#tC, S 5 0 6 til^, ±#*3piP5ift*«atmp <0»-&©«r*J k 
fcttsmEazk^/aSS* Fxtmp *JftA^TJl/Sfl!^T*J!)6n5. * 
10 3l|Jfi»»tefe^Ttt, tfrfBftrt^xJKD^ 0 2 &Jfll*T Fxtmp *t* 
8& 6*1*. -T^t)^. 1 7 £<fcoT Fxtmp 6 tl*. fiU, 

d2Xsup/dt2 &£Zfi d2Xswg/dt2 ^ *l ^ £«J k \Z * & ^JtlS 

15 Fxtmp = mb * a tmp + msup*d2Xsup/ dt2 

+ mswg*d2Xswg/'dt2 '"il 7 

ZKD&^teVXTR&btlZ Fxtmp <DM&m 2 3 tl^t. 0 2 3C, 
Fxtmp #ffcK*7K¥J£#tt*«ffl[Fxmin. Fxmax]^i^T^I)«S^S: 
20 fcUftTfTR-T. 

act, s 5 o 8 fci^, ittsta-e— K©±##¥.an38Aa» cnc 

^Oi^Cft^SnS (S 5 0 8 -S5 16), 
25 Fxtmp > Fxmax &Sfc£, S 5 1 0 fcit^, ^jSKU; 13 Fx tffcJtS 
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7 1 



PCT/JP02/13592 



Fx = Fxmax 1 8 

Fxtmp < Fxmin & £> fc£> S 5 1 2 tCat^, fc «fc £ F x $ tl 

5 So 

Fx = Fxmin — ^ 1 9 

^tl&fil* Fxtmp ifi. mK*7K¥^^t^^lSH [Fxmin, 

10 Fxmax] (^t'#-r £ «, S514(Cil^, ^^fc<t 0 Fx fftikM'Z 

Fx = Fxtmp —^2 0 

15 \,^n<Dm&lZ&^T&. fr^-V S 5 1 6 \zm&, #C5£l££ D ±#*K 

a =atmp + (Fx— Fxtmp)/ A Fp ,M i2 1 

0 = (atmp- a) *AMp / AM r -S2 2 

20 

fetch, AFp> AMP &<fc tfAM r te^- n^tlmT fE5£ 0 6 , 0 7, 

MST^t> «fcD»*^«*<o«fiE&?aii«)<k'5 fc-r*^s«, ±13© 
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5 £6. Fx **flcE;*JJ!K¥J5fc#W : §ttH [Fxmin , 

Fxmax]$Jlfc«fcie*fcV>«fc'5 fc*r*fc#>fc» S5 lOti^Ttt, Fx 
- Fxmax jfe ^ g ft Z M P * t> D <D JE£& # *E - ^ > b © 7jc¥/&# ifl 0 id 
/&5<fc5 fc, S512 tC&^TfciU Fx = Fxmin i^llZMP * fc> 0 

10 ±^^iDat^/3 £ (D&OTMCtat^fi^, 

±13© <fc -5 fcujtg) £>n& Fx $024 Fx Fxtmp 

flcE;&7M*j£##««^ [Fxmin, Fxmax]^ £ iS & H £ 5 fcfefIB (fig 
ft!) £i±fc &t>TV>£ <, <£9f¥b<te, ±#:M5i ; &- h'^^lCi; 

-5±^7K 3 FttliiS atmp CJSDfc Fxtmp ^fF WISH [Fxmin, Fxmax] 
15 1*3 5 Fxtmp 7^ CD £ £ Fx <h & 3 . Sfc, Ji^Mil* — 

F C9^K<fc3±#7jt¥;&D5im atmp KlJftDfc Fxtmp WW® $£ ffl [Fxmin, 
Fxmax] ©± PS £jg;JU t> b < fc*TI® £T®o fc*l<&lCte, ^ttl^tl Fx 
-tn^n&fMWK: Fxmax, Fxmin HH^$n5. t£ fT CD 

SK, Fxmax=Fxmin= 0 T&£cDT> Fx= 0 <*: & § . 

20 gut, ±m<D&5izj$ttb&nz±fcmmMmmm& *m2 5\z7K-ir, 

±&m.m : E- FIIJ;^T^4t5 Fx #fF^g&ffl[Fxmin, Fxmax]§i 
-hteafcift^E- F ©JDS* SWIRL fc.k oT^Ffib 

fc^^Jt-/^ h (J;0»b<ttB*ZMPIlIO<i!)*K* ; E-^ > h 
c7)7]c¥fifc#£ 0 fc*r S±T?&»fc«tt:&^— * > hfr 5, fWISLjfcJi#: 
25 7jc¥3Sl&<hffiii$# 2 , 2 Ojl8!lifc«fcS^:-^ > h^^SHL^IV^ct 
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&±^> Sfj&JkrfW^J Ts Tm <Dfl£*:teBf £>J Ts2 fr£ Tm2 O 

5 ^ci^oiit^s, 

s 5 o 2 ©jRije»**«NO-c***^K:tt^T©*as3&5fT*>na. * 

T, S 5 1 8 fcJt*, ±#:^#^JIS : £> ift£ER#Mk^B##J Ts2 £AfrJ 
&£fc£P#£!l Ts2 icTle:, f 5tft:V^&«^lTe Sti:, WMm <■« 
ffil$*IkJ&*l5*l Ts2 &ffi&5«ll##J Ts * 3 T? 55: 6 fc£P#8!j 

tf, ZMPrec <hiB&T) <0 /I * - > * £ . 

HiOffilft Ts2 EtifOMCiaii^WOT, iftMk 

i5 a*B» Ts2 &ftEr£T<3»t$©MS;£tt£flm*r5. 

j3(k)£-T£o 

KEA ; £-/>M3(k)*AMr^4t5, £<D&fH, -tORIttl 
<) lljj»6*IBSn«ZMP(k)tt, ^3^TT^J6 €>tl^> A Z MP fcVf 

25 

A ZMP(k) =- 0 (k)* A Mr /Fz(k) -S2 3 
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(UEfcJT&tt&K A ZMP(k)(£/t^->£ii^K;!$£-f £ £ £ £ J; 
oT, 5£2 3 *»J£f^±#:g5»AJ03SBI/1^->S5S^S-&x, ±#: 

ffii3±#&#«7G*-.* > h ZMP&Stffi (ZMPrec) * 05 «fc 

5 Kit^KiS^Sftj/c A ZMP(k)£;gcgfcT3. l9fB^2 3 &m^T± 

EI 2 6 K: Z M Prec (D-MZtf;-?, H26tlt ^ <Z>/1 ^ ~ > 
Ts2 i©KO«8Wfc^(-t§e^ZMPA^->OiFfn^©^^iJ <S 1 8 

A^->©^iE^^^fc^§^ e>-ea^^o 5£2 3©AZMP(k)CZM 
Prec £ftA-T££ £££ D £tl So 

0 (k) =- Z M Prec* Fz( k )/ A M r -^2 4 

Vrctf^T, Z\<DJ£2 4 T5jt*& £ (k)«, |SI 2 7 ^^^T^T^ 

•5('^So 02 7 0^I^tfe©(t Ts ^SBt^J Tm £ 
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mm Ts2 T<D±#mm&mm&ftM t s -v<D±&m&nmm 

— 1*3 tffM Ts & Ts2 *T©±^^f^^ii)qji^j3 cD^fr 

Tm ^ ZtifM Te2 * T0l ffi <D 0 ( k )CD (027 <D&ftl&(Z> 

5 m^flS) ft*, Ts^Sfl^J Tm * 7? O ±fom$&M tPit^ (21*1*40 

22©S504~S51 6 ?i^(?)J; 5 fcjfcfc SttS) (02 

Nf^j ts \z#v z ±fcmmMmm<Dm) iz-i tmcitrntzuzz^iz 

10 «fc DJ*#«Jfc:*4, #5fcttJBI&T?J4, H2-6©ZMPrec 0#JgA^- 

>fc^^T, #j£0&fttj&<&B£*| (cttto^Sfic&j;^ fc?£#:Slsjg©B;R 

±SHH^S:^^-rS ZMPrec (ZMPrec 

L5 HSHI^§t^^§ZMPrec O^lilcfSIl Jte @J 3£ ± #: ^ |£ 
tTC^-^yhZMPill^^ilS acycl toyOK. ^2jg|g^«fc 
^ttSZMPrec <Z>#^ii&£ £!g 2 Jfel§Ii&&±#:g?t&«7G : & — ;* > h Z 
MP aC yc2 £P£.£ 0 &*5, |g 2 tt'teTj** \Z & W £ Z M 

Prec 14, tirgy Tm2 j&> S Te **C 0»IIBIt?85t3£ S n -5 # J^A ^ — >T » 

50 3. 

ESttfcURD, U#^J Tm fc Ts2 £ <Z> B»1 CD $ fHI , X»4B$*I Tm2 <h Te 
i©F B 1©Irif^^TS 5 1 8T&j££n3ZMPrec /^^->l4afcto 
felted •(« — /^^-^tt^ffi^nS) £>T, S 5 1 8 ©filft, |$ 

#V>TS 5 2 OtCii^, ^kfcfcttSitt&S&fcTC^-^ j> ZM 
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Pilf ZMPrec ORR* (^Eltt) _h|B CD £ t < b fc /I 7 

l^T^feens. rcD^ttJ^, S 5 0 4 fcRJtfcfcfrfcfrtt*. 

a = atmp- ( A M r / A M p ) * & 5 

15 $^fcS 5 2 8 tl^, ±#*¥Jn3£g3&*Ji!B<Z>*P<3fc*&£: oT»S 
3§^<Z>Pf^J k Fx lKife5£ 1 7 t«©^ 

2 6 iZ£^T?£t£> Ztl&o 

Fx = mb * a + msup*d2Xsup/dt2 
20 + mswg*d2Xswg/dt2 -^2 6 

CT£ < -hfleAiiljfcjg 3 S 5 2 6(C^V>T, 5Sffl^fc 

±^7K¥*P3i^ a ©^m^^ff "T^f^to 0 iC, S 5 1 6 ©*S b 
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W_h7^ tifMktfV$M Ts Tm ®W£fcJ±P#*| Ts2 ft £> Tm2 0 
5 W±<E>#IS£P#M Ts2 S-P^TI&^O, *K**?^FxSH2 
Fx 9 fc, ±#gi£^;&n5gJ?/3 £03 0 fr*5, K 

*£±fo&mftiBmm.<om% t> ^ t, s 4 1 2 ojniT^^^n-si^g 

#A finite £ # t? * « . 

Bf^J Ts, Tm, Ts2 Tm2 £ ffiG © CT t < mm b fell £ tt * R# 

JO #J Tm Ts2 STCiMtHi Tm2 ft £> Te *T?®»j|!!!i t*^T, 

*iD»flE0*»£;S«Tfc, J£K#*¥/5fc# Fx tftt«ttB[Fzmin, 
Fxmax]£jg*.&V> <fc 5 Kit* & 0 IffM. mM Tm ft S> 

Ts2 ^^(Ommtmm Tm2ft*> Te * T <D ffl ffl t. \Z *5 ^ X tt, flc^RA*' 
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&it, mm Ts *T?(z>±i$.m$b&&m*mM ts -w^w&^nm&vz 

-icftSui^t^f , acycl £ acyc2 £ |^ — itlt (acycl = 
acyc2 til), P££iJ Te T <D 58 & £ mM Ts T(^±^^^^ 

5 — 5 \Z acycl &<£tf acyc2 ©«6 * L T *> A ^ «. 

*^T?ia 2 1 © S 4 1 4 te ii*, S 4 1 2 T*»fc±#7K¥J03*S* 

m&mft-rz (mm t 8 a>s^&i$&jk s-ei^atjir-rs) dit^o 

10 (^-011) S 4 1 2 T^a6fe±#^^^»Dii^ ; & 

^#^#T& (Wr«I Ts *SSttl**!lk3;*t?*«fli*?-*) d <h te d; 0 

(^01) wsns, 

L5 ^±0^t<^2 0©S 3 0 6 <Vfe1%ifr®mmW.&:fe-y-'7 

mfTZtltzWi, S 3 0 8 ICii^, #^£j&fflB#£!l k <Dmifl&&±&<i 
>^-A;i/Akfc(t«JD$n5. *^TS 3 0 4(IIO, S 3 0 4I:S 
-r^##*/&3£ bTVi&pg 0 , S 3 0 6 iS 3 0 8 ©n^»oisn 4 

s 3 o 4fi^t^#^^iua<^ofc&, *rt&t>%i&m cmm Te= 

JO Ts + Tcyc) ST«J|^i©4j*^7lfc6, S3 10teiitfo S 
3 1 Ota, ^S;fc^oTlD»i (f$»j Ts) .kftg&ft £^8! (P#£iJ 

ts) ±ftmm>nmm.w* ±&&nbit{Ri&&<i>mm amm Te) ±^^1^ 
Muz &m\z&iEztiz>o zomiEfe, -t&gmfi&zfJtoMmmizm 
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- (u&®om^±fcmm&-u&®<D®m-tfcgm&) /T Cyc 

-5$ 3 o 



10 3 1 

m.TL'E-^ > h ZMPiiiZMPrec fcM^-T 3 -tfommft tia 
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5 + V)M±fag$&Mmm * Tcyc 

-5£ 3 4 

10 «>te, S^lft F £m>T±# 2 4 <D*¥5n^S 

mi o fc^-r? — ;w fh ^mt>^tc n ^ ^ mc^^t, -e© 
^ — ;v fh ^in^fcii&'r £ n £ tia^ftHc^ffi-e&'So 

4W — ;p fh ©niss^m** o (cifiv^e.^, >>w n$iJiu3:?g£ 
20 tf, ^^-r^<-;u fh ^fg£T3*jte» — ;p fh o^ifin 

^fro &n^«/ h 1 icss^Tfc^ 7 ^-r 5fc-r — ;v fh • ftj* 

25 ^^Sg^-Cfe^S; 0 1 , j£ 0 3 T^v^^-f uWgk&MtiiVT^ 
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+ ±#s£i&#taji^CD2Kt0i#<fi 
20 + «#M&©aj»l.h#£»*liSflS * Tcyc 

-5£3 5 

£n«k D > 

25 -iK2Jft«<0lU»I±#&»aiftaE * Tcyc 

• "5$ 3 6 
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5 ^$i±^^^^i = ®M-£&mm% 

-Ui£&<DWM±fcm^ftMm * Tcyc 

+ ®M±&&m%mm * T Cyc 

10 3 7 

S37tS;32 £>fJ!B5£ 3 0 ^#e>n^> 0 

^±#^#^#<fctf^^£fc£T5&®j&s&£o z.<Dm&\zte, mx 

«^(D^3 7 a, 3 7 b &m Xi? & 5 $ $ ± # s£ f£ £l %.ZS®m±.fc°g 

25 t&^Tim^Mff-rs^o ^i-n«<fcv^ 0 
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+ Z MPrec f£ <£ o T58 £T £ ±#:^^^ © 2 pg|g# 

jfc 3 7a 

10 gE©ipgfi|^ 

+ Z MPrec IZ «£ •? ± t Z> ±#^^ M MMm <D 1 mmft 

5£ 3 7b 

fcfc, 5£ 3 7 a , 3 7 b.0^n-6n©*3aig 1 :*®«#HirafcJ:, *?*J 
15 Ts ft 6 Tm ^TCD^^i, Ts2 ^ 5 Tm2 *T?©»I|H1 £ & •& to 1* & SI !W 
T?&9, £52$g 2 3S©^^>ffiP B !«, l$*J Tm Ts2 
Tm2 ft & Te £^©$P*a £ ^^|}tfclK"?S 3 » 

h 1 © h — ^ ;i/ © in ^ C^HLMisi ODj^lU^) fcufc C fc^r h U # * 
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i momft\z&%> ±.w&mniBmm\$, mum2 2<ds 5 1 6tjE&$ 

^bT, 5£37a, 3 7b©M±M^^lIt, S3 7a, 37 

I, T (fll, ZMPrec ©#J£/1* - n 
^©R# alii* S,^ Ca6^J6^> 0 ^lUllI^^OZMPrec ©•&?£ 

K£ acycl 2 M\eI&^<D ZMPrec ©#^i^£ acyc2 &|^~ lit 
So), fn5 ©3c*agfc£#tr5$; 3 7 a, 3 7 b © »3£ < Ct 

s«j»i±#3&i&a arses, ^^#^o±3b h — ^;p©jsiia^ 

g20©S310©ffli^^7tfci, 0 1 9©S 2 1 0 fcjft*, £ 

so ^0fcMj^-rs^jt0M^m (H3iox"' ( Y"« , z«"jffi«*) a>s 

Afc*fc*ifcU,'*©ttfc (Xe, Vxe) tt§ (X e : H$$JL#7fc 
Vxe : JWf*Ji#:7fc¥ji*). 

^^^s 212 teas*, m^©ia<, ^^-h^Tfc^-feM^^ (x s , 

Vxs) £»*SUL#7lc¥&Mft (Xe, Vxe) iOHII[ilt§ D 
5 Z\(Dm (Xs-Xe, Vxs-Vxe) £-b#7R s IHa:*£ft##&#«. 
S6 (errx, errvx) £P?.& a Wrl3*»*#*»feri&H 
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(Xs, Vxs) t (Xe, Vxe) — gcbTV>&tt 
fttffc&fcV*. ^^T> ±#*^ftgj§fti£^&#i*;l£ (errx, 
errvx) * fz \$ & *C & ft ft «fc 5 & V> . 

ODckSfc, ±#7jc5F&«j£fti£l?-&#^7l (errx, errvx) 
5 ^5 (Xs, Vxs) 

(errx, errvx) ifis $> £ C ti>m&WLfe £ ft fcl^SSffl ft JC * 5 >5>S 
^55«*JJWf*ft*. Itt. 5 fcittJdc^ffiBSftgS^&frmSIOttg 

ttBB&IRS-rs^toDJC, *0SB$g*ri5# (Xs+Vxs/coO) 2:1(41 
10 5gtfC/&# (Xe+Vxe/coO) * «fc (X s - 

Vxs/ft)0) tmiffi%Ll£l&ft (Xe-Vxe/fl)0) £<B^#*ft6 
ft*SH : ^$gfflF f 3JC^§d^*^J©f-rS«t 3 CLTfeSVi. fctcVoO 

S 2 1 4 ©JRIBf«&*J&*NO*t?&«££tettS 2 16 KJfttf. :©S2 
15 16 TffcJU (X s , Vxs) CD#j£cfc1tic < *.3feJS » ffi 2 O) (DlO 
mm®i1& (Xs+AXs, Vxs), (Xs, Vxs+AVxs) **&Jfe 
3ft&. tUT, AXs, AVxsfct, ^ft^ftX s , VxslC^t§ 

mjeott/haE-ffcssjK-ttUTVi*. ^lt> cft6©io»!ffl«*io*ft 

-6ft & JL##¥ttMft©*J»l4K* t LT , Mi3S 2 0 8 <hH«<Z>#lS 
20 t<koTtt^)iW/l7 7i-^Sffl^T4lcSni», 3 SKI, 

^^$ftfe^^^^os^^±#:tt*5sm&, *©*M©3e»Wte3**-r 
%3L#fWmm% (S3 lox-. y»« , z"'as«#> *>6Afcifc*» 

L ?c fit (Xe+AXel, Vxe+AVxel), ( X e + A X e 2 , V 
xe + AVxe2) *t*86 £ ft 5, H HT?, (Xe+AXel, Vxe 
26 + A V x e 1 ) » (Xs+AXs, Vxs) MJ^t* * >M-L#:ftff & 
ft * X tie b , ( X e + A X e 2 , Vxe + AVxe2) (Xs, Vx 
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s+AVxs) te#*ST£ifcSB±#&B*ft&**bTV>*. £ 

*lttfttt& (Xs, Vxs) £bfc»-&fcffl-fcia:5£ , rntf £V>. S2 
5 • 1 6Tftt$ SfflBS 2 10 tl^iOffliia^T. ##}$flt#1t£ 

cttK#fc?**fc*s±##tt3fc££©3s, &®mmmn ex 

s+AXs, Vxs), (Xs, Vxs+AVxs) ©**H?ni:^t 

&V>T?S 2 1 8 Kit*. (Xs, Vxs) &&Zf-Zr<Dtfi&(D%}Mmm 
10 ffi (Xs + AXs, Vxs), (Xs, Vxs+AVxs) 

^T£±#*¥<£S^miI#&#i)l^£gtC, (Xs, Vxs) 

(c^o^^$n^>o (xs, vxs) ^^tf^cDttificD^ai! 

15 43&4t (Xs+AXs, Vxs), (Xs, Vxs+AVxs) ©ftl^ 
±#*¥»j£**-tt^tt«OJWffira*l (Xs, Vxs) jfc&«*SEftl£ii: 

20 &gm#^#M;g£<kD/JN£<T3.£5&303M^ (Xs, Vxs) 

JWffiGtM (X s , Vxs) tfSfejesn&S!, S 2 0 6 

S 2 1 4 ©*iJIW<S**«NO taSRD tt±1E>fcffl« (S 2 0 6 ~ S 

25 «ffcjfe«o»i««a (xs, vxs) *3fe*^#o*ia«k3a (s 

2 0 8 ) tfe»5S 3 0 0 (02 0 #JH) _t#5g^# (2 
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©fcJ8HHM£*& (X s , V x s ) \Zttfo?& S 2 0 8 <Dt6im\Zi$VtZ> S 3 
1 0 (02 0#M) T?*5gLfcfe©fcl8J&Sn5. f H, S2140 
il^^^YE Sfc&^t, ifelDSib^-:/ (S204) &mtTS2 
5 2 0 Kit &*5, S 2 0 4 (DSi 0iiL.;i/-y^^ltfei#(Oitt{[^^ 

m±&7k^&mmm. (xo, vo) tMi^j o \z#nz>mm±w®tu 
io &fiii« (zo, vzo) tmmmn o \z&!<-t%>wM±fogmM&<kzs 

A#S5Cit (XO, VO) h (ZO, VzO) te> MI2g! 2 1 iC^Ufc 
fen&^mmmfcfeV? )V — 7->(D S 4 0 8*itfS414C*WT, 

15 Pf£>Jk=Tcyc mm Te-Ts) T & 5 t # $ tlfc ±fc7k¥-®:m& 

m£±fcmu®:mmm£&s ^n^nmm T Cyc J5^it§-* (-r& 
2mm<D& i ^m^^go o^jtw^^Ts^^Bf (Ei3i 

fc, ®MW:mmmft& &Zf&mmZ, B#£(Jk=Tcyc (IMI Te — Ts) t 

20 £&\z&:fet£nr£±fc5gmMx.x$n T Cyc 

(-Ttettt, zmmom lwmm®) <D^^m\znm-r^^:mmm 

m%k (K 3 1 OX'", Y"\ Z'"J^^^) 6^,fcfl[fc26iftbfc«fctfe* 
S 2 2 2 fcit^, £#;£-«|!Jffl 38 CO] tf'&^fr ^ 

25 
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q[0]= XO+VO/coO 0 

So 

S 2 2 4tl^> ^f^^i^t^^q [0] ri^®^ 

s. ^ajjt^^Tt&Bii^ cz o, v z o) tf^®m®3L&mm 
m%fr*>&rcm.iz&mzn. <zo", vzo") <hLT3fcae)£>n 

So 

t£t5t> (ZO", VzO") !2iIaI^t(D5jliJi^^ 

io (B150X", y", z n mmm) fr$n,zi$&2M®i£®mi%±&®tw. 
&mmm\z-%ii,T^2>. *fc, q" co] hm2mmm^<D^wmm 
im%k (®i 5 <dx", y", z" mm&) frz&tc%2Mm&^i&i%i%WL 

^^C-iUTV^, UdJot, £n£>©&St£ffi^T> (Z0", V 
z 0") fc<fctf q" [0] ^ftBt§J;5 \ZVT&&^ 0 
15 ^±{C«fcD> 0 12CSO2 40M1, T&fr^JtS^tf^flmii 

£ j£ s -y- f > v - ^ > m m otto t -r s , 

#CV>T, H12OS 0 2 6 CI*, 4-IH^^©^#/1^^— ^ 
( — S 0 2 6T?it ,fc 0 AffrWfcf*, 032fcwt 

20 S 6 0 0 fc&V^T, ^Ifi]^^CDS :s F&»^^$'l^* t ^1t#^^ 



WO 03/057423 PCT/JP02/13592 

8 9 

mm) icw^n*. ^m^^mm^itmmmt, 

mmmmm mfe 7 >r )v ? \z & 0 £ § c £ k & v & & <£> n 3 0 
25 ?t?£#^cQf£ 1 Mmtzm^m 2 jggii^^i^i^t^^^ns. fcfc 
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© i^^^fi^^ tri3^^^^ © mm^^iM fcmm l t o & *» & * 5 

fc_biE/t^*-*£l£5£-r5o C 21 £ ft -5 tt*fMfcjir/ , t 5 

*-^J4, Jt^r^sgA 3 ^*-^ (014©S1O4) (D#-&a:ra 

figTsmtms^^tt^^mM t ©urn tftie^s^^t^Mb 

TOS^S^a &£&5g<*ft£o 
20 JUfcWfctt* £t\ 1 2 CD S 0 2 4 CO^S (Jt?ir#*$*08l5tfc«B 

^*X»«H6«*3^ 5 j&fcffifcgJftL&tt (Z0", VzO"), -Tftfr 
"5, 019OS 2 2 4T^J6fe (Z0 V z 0 ") fljiUSltt 
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£#M£>l&l£&@fcJ:, S 2 2 4tt*&)l^^©±ft^S&g zo" 

mmmmu. s 2 2 4-v^tbttM^^<D±^mm.mm vzo" fc^js-r 

triHioa^^^mi^ft (iotfiitt. miei §«£*$©**% rib 

mmft 1 3 «hTi2s:4 i o®M±fcmfomw.&w&&ztmmizttAis. 
as: i 3 <t^4 i ©w« «k -5 \z, ^m^momKii mmm.fr a 

20 fct5. 



+ M*;M&© 1 Pg«# 
25 -5£4 1 
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13^41 &£:#g5£ £#V>Tifej£*r a. 

^frt"*I^Jsys»<«S*»iftJ«^/t^->©^n^©I^M fecial ^« 
JfcV^Tf, S 6 0 8fci£#, fclx:&#¥j«#*F*teffl[Fx.min. Fxmax] 

-5. 

20 ^ViT?, S 6 1 Ofcl^, ^HI^^O Z MP$ll3i (HftWKttZMP 

&<D$k i mm&^^m 2 jgta^^ t ragt, < ft^&mf&m 
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5 H^6<Jfc^g|UT^^T^cfc 5 Z M P flit A 5 ^ - * £ f£/£*r n fc£ J; 

S 6 1 0T?&^$n&^lI]^<Z)ZMPifft®/15*~^te. <K 

t < mfeVfr^m&&<D z MP#i5i^> ^m&mofa&m zmp 

S6 1 2CI^, itt^f^ffiTU^tTa, Tbl^^^^tl 
5. ±#^^^«7nga^^^J Ta \t. l£1%m®(D$g 2 Mm&^lZ&tf & 
Tm fc*B^b> ±#:^#^^7G^T3#^J Tb feffi1&&<Dl& 2 MMifr 

15 ffc;£te, ^-tl^n Tm ^cfctK Ts2 <D IS ^ <Z> ft # £ III ft & 3 o 

13 1 2 CDlMKMo JifB© Z£ < S 0 2 6 ^^TMSI (^HI^^ 
CD^^yt^ ^^MI) ^fTott, ^^TS 0 2 8 tl*, ^-m 
&m<Di£ig.r%5> * — * ( Z MP#l5t/1^ d^iE^n^o C<D^ 

20 < ZMPflJi/^^-^^^iE^tl^o 

*1*S 7 0 0 SJK'T S 7 0 2 Kit 2k fiS«2MP/t^->if ©ft 

25 S 7 0 2 Tlt ffl 3 5 ICthT:7 O — * — h lZ$£*o X, ^TCD^Jga* 

tx n o 



WO 03/057423 PCT/JP02/13592 

9 4 

i^TK^tessi^ ±#»ttti:ffj££, 

^Vi~C, S 8 0 2 §ITS 8 0 4IC^^T, B$*J k 

4-IeI^^$|iSNF^J Tcurr KiTS^^S^ (k ^ Tcurr & 3 
^) WWRiStls *OW»tS*#YES S 8 0 6 ©^im 

^£n§o ^^TS 8 0 <K^^^^ffiP#^J k Ak fctfMM 

S 8 0 4fcI§ o 

s 8 o 4 (DmmmM&Nox&zm&izte. ms s tit7D-^t 
s 8 o 6 <Di£®mmm&:my-7)i-^>7?}z. m3 6 te^-r&aatfr 

20 fit (^|hU£) #2£j6 £>n-5o S 9 0 2 K::feV>T> <%IeJ^^A7 

^-^©ZMPKlI/^^-^SIl:, H7l:StB«ZMPtt« ({R 
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JfcV>TS"9 0 6 fcJi*, S 9 0 0 g^Jfc^TJ&iij&^CD^lII 
(Oaf*? h 1 ©»ie^r|ftl(0«tt* tS*i:©ft*S«*E 

10 J&t^m^tlS. dCD^ffi^, UtetfJfcteMfBEJ 2 1©S 4 0 6 &N*0 

H2 1 OS 4 0 8 £EI«©&Sfc«fc Dfrfctaft*. 
15 *^TS9 10 tCit^K tfrlBEl 3 2® S 6 0 8 T&jt b fcJfcS 7j zfc¥ 

^^ffl[Fxmin, Fxmax]<Dlf#M k IC&tfSffi (^Hlf) n&«, 
S 9 1 2 izm&. @gZMP$Mt§ (liZMPHIDtf! 

mKt}7kst!$,ft Fx *t[Fxmin, Fxmaxl^g * & V> «fc 5 fcfcSg £ tl5 . 

S 9 1 2 Jt^lfttete, 03 7C07O-f t-h ^^*TMSd«ff 

tfttGHS 2CS61 2T?«*L&±#»»fttt7C»!IWPra. Tb] & 
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te^H^-g-) lZ\t, S 1 0 0 2A^S 1 0 1 4^T0lI^fr$f l § t 
S 1 0 0 2 S 1 0 1 4 £-eor>MSfcJU 22OS 5 0 4*6 

5 s 5 1 6 i£T'<n%imtmc-c$>%<DT?, mmzmmTZo 

s i o o o ammmm&YE, sT^si^tit s i o i 6 \zm&* 

-t&lgf^TG^-* > h ZMPif«/^->ZMPrec tfaSUtStlS. 

fefl?gS&©£j£fc:«:fo5HrfBei 2 2 OS 5 1 8 0 , Z 

MPrec fc*, — 0 — > ("T^to^BI 2 6 tC tkT&^/I - > 

10 Ol$*iOT?*5/t^-» KfSJJtSns. S1018*6S1 
0 2 6 ST?<&ffl8#fTfoft5. S1018*6S 1 0 2 6 $7?0jHHt 
MfB0 22OS 5 2 0 ^6S 5 2 8 STOlI il^D-ea&SOTSJBJ^ 
tlt5. S 1 0 1 6 — S 1 0 2 6 Offll^lt -h^^^^Tc^ 

— * > h ZMPiMZMPrec <Dmmm\*1%lZ 0 I^S©!?, S 1 0 

oT\ |3 = 0tH, S 1 0 2 2, S 1 0 2 4S.tK S 1 0 2 6 ©ffllO 
#-£fr fc5 «k 5 t> <fcV>. S 1 0 0 O0«i»*)JtYES-p*«* 

"T^^^ ±fcgmMW.7GmmiTeL, Tb]7?te, _h|H© J; 5 iz j3 = 
Oti^^ilt^^ S 9 1 2 CDj&STte, ±#3fc#fclS7G8!W[Ta, 
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^pi^^^^lilPii^COfOS'fo^T, S 9 1 2 <2#L3T#!:5fe2*l£-t#5£ 
a±©rt<H36©S912 CD#lg£5S7 &^TS 9 1 4 

£31** ±ffis 9 i 2 T?#«>&±#;K¥inJii££]KJfci»#t-£ (^H3* 
««jjt (i^fi k=o) j^sgi«Ei**ik*T*«iftili£'r*) c*fc<fcoT-fc 

_L#7k¥&e comfit) ^^J6en^ 0 ±tas 9 i 2-e^56^± 

6. fc^CD±#3S»A3££ : &&#::f*#?" ; 5 (4-IeI#^3&$ (Bt^J k=0) ^ 
*S>6tl5, CODS 9"1 4©«Hi«ia2.1 CS414 ^^iCiltfe 

^Itf^n, ^ViTS 8 0 8 tI», #^£^JBB#£iJ k ©1^4)8 
-f k^W«»Sn«. *VitS 8 0 S 8 0 4t 

^"T^#^^5iUT^-5PMi9 , S806£S808 t) M 2 tl 

2> 0 ^LI. S 8 0 4fcwT*fr^Sl/S:<»^fc5. ^frfr-feteiS 

S 7 0 4Ttt, _tiB<Z>C£< S 7 0 2 T^J&fc^S^^^^TCD.hffc 
7X¥^S5$^ (Xe, Vxe) 6 , ^»^t^7>dO[k] (k=Tcurr) 

5§1&/&#q" (01 90S 2 2 4T^J!)fcfe©) £ <£> M "C & 5 ^ ft 
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I&ftmm errq 1^ CD 5£ £ fl! V* T 3£ J£> £>tl£o $ £ \Z , S 7 0 8 Kit 
A,T, ^<£^&fci|«^gC{£#i{|M errq tftf^faffll*) (Oj5^CO$g 
IS) {I^-S^S^^JgffTSo 

S 7 0 8 <Dmm%l3%ktfNOT*&Z> t^te S7 10ICI*, a = A a 
5 (A a tt»fJfe©l»/J>ft) tl, 03 8 ©M«fcfi£oT3ifc©{K@«Z M 
P/t*->te#3&tt<B48EIE&;(ra*&B«ZMP ffi&S 7 0 2 t 

RISK:, ^^^-t?co^^leI^^Stf^T-5> 0 ££1T, H3 8*#J«LT, 

10 »*fl3Ifc$E^ttS) fc«>te, «B«ZMP&fciET5fc8£><0-&?B^- 

15 ®SHfi»!MK:*Jt5iKetlZ MP COjIf tl^C COHf^J fc-^fccfrT^^ $ tlT 
t^S. ft:43, S710Ta = Aatt5O(t ^^C0{R @ fll Z M P #l£ 

K£ errq CO^fc ^m^T § & 7r & -5 . 

±IB®«fc'5fcS 7 10l:T, a = A a fcUTfiSfiZMPttIS«EjE 
20 Ufc t £©fc^|iI^«&*«*T£j£l,jfc«, S&fcS7 12H«*, 
S 7 1 0 T?#«>&«^|El#*iR#T©±#:;ic¥teM& (X e l, V x 

(MIB^IO) £J3V>T2fci& 
ft> S 7 1 0 IC*3V>TA a *^Jfi^J»T?tt> JiHtefftfe $ « 

errq < ^ifconiA a £ iir-5 J: 5 CRA a £ ^ 
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jt-rs j;3tcixTfe£v*. retch, ^.mzvx^^x^, mmvmvn 

b»J*T?*|SH3B«J3&#IS3fc errq fcfF^SSH 1*3 fciRfc Z> Z. t 5 . 

*C S 7 1 4 — ^&£r ( A a § ^S$f§fCf& 

^^^oo^jbcDSiJ'&) **Hw©5Sj^6*» sns. S&fc, S 7 1 6 i: 

6 a = -errq/r, ~Tf3iK>% S 7 0 6 X ftmtBftffl. l&frffl:^ 

errq £> S 7 1 4 T^fefc/t y r T o fit £ £ a t~t 

2>-&mK?->0&jEm&m 3 8 8)S|CfoT|RiiZMP/^-> 

10 J*:^tS 7 0 2 (:I5 o fit, S 7 0 8 ©*IWf«** t NOT?»SIS 
Dtt, .kfBbfcS 7 0 2 ~S 7 1 6 <D9tk91fim V 5g<* tl, S 7 0 8 CD^tJ 
IWYE S fclfco it (S 7 0 0 ) £ 

&ttT S 7 1 8 fciltt. 

S 7 1 8tli, ^®#^©3«±#l£#£l £j£#3*#©*J8i±#& 

±&mmM\ZT&'3 < «fc 5 \Z, ^\31&®<D Jifcmm'&TC*:- * > h ZMP 
(ZMPrec) 0/^-»5^l^n5. I^Tft^tSZMP 
rec J*. £^H^^B#ffi<D£/&#! ! S-e\ UcS^TK^PJSK^fP^tt 

umm^m^^xh, ^®&®mmmmf&ft tfe®&®®wmmmfr 
(s 7 o 8 <D$kW) &mnx%z>&^\z. ^igzMP^i 

lEt* # It g> © & © *c * s o 

25 COZMPrectt, flm£S#&&&ffi3^SBE b fc fc © fc 
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El 2 6(:SU&ZMPrec <D ? - > \Z £ V> T> ^J^BI^ (fftl 

i5CZMPrec <D#fl2iti2 fc b , S 

5 7 18 -CUM 2 6 ki:fe#<5 Tm & «£ Ts2 fc^n^n Ta, Tb \ZW.%& 
Z. Z> <D f? % o 

±m<D& o \zii^mm.7t^ — ^ > h zMPiit/^->©*^^ 

^ ^ — ^iAX>h^(o^^\z\±, ^mi£®vmWi\z%>^T±teg$&n t± 

fcmmftmm.om^*%i$&&\zmmz'Di5.\i z> z\±i,-i-WLmz\t~ei* 

iJ£t5i, 1 Z M Prec /I ^ — > £ 1* K b , **0A 

15 sg|£^^g<h<£M#£^^^fc»^fc^&tf^fc&^^ ZMPrec 

Mi£(E> < S 7 0 2 Tr Z M P rec /^->®df 1^50 tlT^ 

20 3fc£>. £n£0err £? Z> , iK^[H!^<0^i:#3£i££l £ 

^^^^<D|0»i±^^^^3im<hOM&^&, vflerr tTSo 

£ ZMPrec /I # — ><Z)#J£i^££&&4lS bcurr £ bT^tEl^ 

25 «7C ; 6-^>hZMPmZMPrec /^->«, 0 2 2 S 5 1 8 
\Z&^T$t® ZHftm I fiE\B\&&<D ZMPrec n& — > (i^S/^fWlIB 
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acycl-efc5!H 2 60#^;^-» t & 5 {@ bl (EfDT & S tf & o 

(is i um^o^m ±&m&n tftmrnz^n^n e u v ai t 

5 S 0 2 4 \Z&tf &M1%i£®<DWMVim&&&Z'V7))'--?><Dm3&& 

iUtL, ZMPrec /t ^ — > £ S 5 1 8 £ *5 V> T :s& £ tlfc A ~ > 
acycl T&£ia2 60#^/1^->> fcUfcfc^Ojeflr** 
10 ^) <£fg 1 jpllll^^i^«-b^^^^ t £S£m£^ft^n 0 lorg> v0 
lorg £*f*§ 0 

A 01=01—0 lorg — 5£ 5 0 

15 Av0 1 =v0 1-V0 lorg -4 5 1 



A 9l^<fc«Av01 tt, ZMPrec ^IE3^ t © JtfltiitS* & l£ 1 

©^S:^^5S^©^^lc*-r § 0 *>U, A0l 43 £tf Av9 ^ 0 tc&n 
20 Z MPrec tfiEiSfc* fc 31 £ IB* V>T, Pli©7JV^'J XA 

Ciot, Z MPrec /I ^ — >CD 2 £ fttflB acyc2 t btl 2 SSetU 

Ufc^oT, AH^itJtAvei^O ^^S^-lHl^^-&^^^ bcurr> 

is i as® ass bi £*ae>, sR&fc bcurr z^m^tev-SBiHiz 

25 iUTSi^Wi:^tnW^. 
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^^77^*^-^ FH OJ;5&«^ttS«fO!:fc^6, A 6 1 43<fc 
tfAvflte, ^Hl^'frJ&iSS bcurr, H 1 mm&mftmM 2 bl, -ie^ 
I3g*&®ftffi±#sg&& £ fett^aflfl! Jh#iB#a©& 0 err, <K<% 
®2frg0**«l-h#&$f>a £^3*^ CD ® M ±ftgm&m. mo m vfl err 
5 t^T©ii$i^. 

A 8 1 = ell * bcurr + cl2* bl + 0 err + el * v 9 err '"^5 2 
A v 0 1 = c21 * bcurr + c22 * bl + e2 * v 9 err — a£ 5 3 

fe^b, ell, cl2, c21, c22> el, e2 «, <%HI#^, ^ 1 JSHH^^O 
10 ^MSB, l^i7C ; e-^>hZMPiIilZMPrec /^->® 

tCD^#^<Z)±#:^^^0^ 0 err £ 8 V 0 err **3fc «> 6 n 2> . 

15 #V*T, ^ 5 2, 5 3 ©^$CT?& ell, cl2, c21, c22, el, e2 *t, 

#m?5$; 5 2, ^5 3 ©*3a*« o ttz& &o te^m&i&ismnz 

20 bcurr, Kl 1 MM^^^^M £ bl & £ 2 *l £ . -fte*^, ^52, 
^53 00^22^ 0 t V1tm:^m^^m< Z. tlC <fcoT, bcurr, bl J&* 

ft^fc, ^H^^Clft^^tTCt-^^hZMPlII (ZMP 
rec) CD-^^/1^->©^^iiS$^, ±iB#s6;fc^lHl3s^-&^i^£ 
25 bcurr (Cfg^Stl'S. 

^^T?S 7 2 0 ICii*, ift©^l^ZMP/^-> (S7OO0I 
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t)3gb;V-7 r *tltW-fct*0(ES©ZMP/1^-» \Z, S718T1 

u x & & / 1 * - > ** in & ^ o i z m p /i ^ - > 1 1, x & ^ $ n £ . 

&*5, ZLCDMSte. S 7 1 0 fc&HT Aa CQiti £ £>-&J£/1^ - > £ 4£ 1 
5 « Z MP /^->Kl«*S&g£H 

E*Tfc(KB«Z MP A^-^teittiSI&ffcTE**-* > b ZMP1II 
/I ^ — > £ tinW b fcM * £ , 

M^f7C ; e-^>hZMPMlZMPrec ^0 (ZMP rec <E>-£jf* 

10 — 0) l:lt4filc$n5, :®±5l:lTS 
700 ©;v— ^T?*»wi?:*rfc*nfciK^iir^$t?tt, ^<z)_Lte&«3i 

S 7 1 8 7r^8e>e»tlfc±#:^^m7C ; e-^>hZMPm^MA^-> 

VftV, S 7 0 0 CD^-yTliH^iCfSnfe^SiZMP/^-^ 
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